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ABSTRACT 
Skipjack tuna Katsuwonus pelamis is one of the commercial species of fishes in Indonesia frequently 
caught by fishermen in Sibolga waters, North Sumatra Province. There is, however, presently no study 
conducted on the endoparasites infestation in these fishes. Therefore, the objectives of the present study were 
to identify endoparasitic worms and examine the intensity level in skipjack tuna K. pelamis from Sibolga waters. 
Sampling was conducted in Debora Private Fishing Port, Sibolga from 4th to 18th June 2019 and a total of 
20 fish samples with weight ranged between 740 g and 1.200 g and length from 37.2 cm to 41.4 cm were 
analyzed in the study. The identification of the worm was conducted in the laboratory using a stereo 
microscope. The results showed seven species or genera of worms were found in the intestine and stomach 
of the fish with varying level of intensity and incidence. For example, Echinorhynchus sp. was found with 100% 
intestinal and 10% stomach incidences at a total intensity of 8.5; Acanthocephalus sp. with 25% intestinal 
incidence and 1.6 intensity, Rhadinorhynchus sp. with 25% intestinal and 5% stomach incidences, and 1.5 
intensity; Leptorhynchoides sp. with 25% intestinal incidences, and 1 intensity; Neoechinorhynchus sp. with 25% 
intestinal incidences, and 1.4 intensity; Pomphorhynchus sp. with 10% intestinal incidence, and 1.5 intensity; and 
Apororhynchus sp. with 10% intestinal incidences and 1 intensity. Echinorhynchus sp. was concluded to have the 
highest incidence and intensity. 
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INTRODUCTION 
 
Skipjack tuna Katsuwonus pelamis is one of the commercial pelagic fishes in Indonesian waters 
and widely distributed in the Indian Ocean, Banda Sea, Java Sea, Bali, and Flores Sea (Firdaus, 2018; 
Uktolseja, 1989). This species is one of the main targets for fishing by local fishers of Sibolga in 
North Sumatra, Indonesia, and therefore, and has experienced intensive exploitation (Pulungan and 
Fadhilah, 2018). Several studies have been reported by several researchers, for example, Azwir et al. 
(2004) studied the feeding habit of K. pelamis from Aceh waters, and Skipjack tuna was found to be 
carnivorous feeding on anchovy and shrimp. Moreover, studies on the parasitic infestation in the 
Oman Sea and Batangas Sea have been reported by Sattari et al. (2014) and Briones et al. (2015), 
respectively. Besides, Amin et al. (2019) also reported on worm infestation in the Pacific Coast of 
Vietnam. However, the study on the infection of the parasite on skipjack tuna in Indonesia waters 
is very limited with only three reports by Sabariah et al. (2018), and Yani and Susianti (2017), and 
Diba and Rahmad (2018) on the endo-parasitic worms’ infection from Manokwari waters and 
Makassar Strait available. 
It has been discovered that parasites are commonly transmitted from foods, especially those 
not processed adequately. One of the possible transmitters is fish due to its susceptibility, especially 
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from unhealthy waters (Muchlisin et al., 2014; Muchlisin et al., 2015; Muchlisin et al., 2018). Apart 
from the detrimental effect of these parasites to human, their presence can cause an unexpected 
impact on fish populations leading to huge losses to the fisheries and aquaculture industries (Palm 
et al., 2008; Taufik et al., 2014). According to Hidayati et al. (2016), the presence may also reduce 
consumption, diminish quality in aquaculture, decrease ingestion of fish body weight, and consumer 
rejection due to abnormal morphology or body shape. However, Rahayu (1986) stated that diseases 
are caused by several factors such as environmental changes, genetic or the presence of 
microorganisms and parasites. Hence, the objectives of this research were to identify endo-parasitic 
worms and examine their intensity level in skipjack tuna K. pelamis. 
 
 
MATERIALS AND METHODS 
 
Site and Time 
This research was conducted in 4th to 18th June 2019 with samples collected from Debora 
Fishing Port, Sibolga, Indonesia. Endoparasite worms were identified in the Aquatic Environmental 
Laboratory, Major of Aquatic Resource Management, University of North Sumatera, Medan, 
Indonesia. 
Tools and Materials 
The main equipment used includes a surgical instrument, cool box (Marina Cooler 18S), ruler 
30 cm, manual scale, sample bottles (100 ml), Petri dishes (100 mm x 15 mm), object glass (25.4 x 
76.2 mm), cover glass (22 x 22 mm), microscope (Olympus CX22), drop pipette, paper labels, 
Erlenmeyer (500 ml), measuring glass (500 ml), and stationaries. Moreover, the primary material 
used was skipjack tuna (K. pelamis) with bodyweight ranged between 740–1,200 g and total length 
between 37.2–41.4 cm while the other materials include neutral buffered formalin to preserve the 
samples, distillates water, alcohol at 70%, 80%, and 95%, acidic alcohol (alcohol 70% + HCL), 
alkaline alcohol (alcohol 70% + NaHCO3), aceto-carmine solvent, xylol, and entellan. 
Research Procedure 
A total of 20 fish samples were randomly purchased from local fishers in Debora Fishing Port 
based on length. They were measured for total length (cm) and total body weight (g) and later 
dissected. The digestive tract including intestine and stomach were removed and placed in the sample 
bottle, fixed with neutral buffered formalin. The samples were further stored in an icebox (Marina 
Cooler 18S) at 4oC and transported to the laboratory for further analysis.  
In the laboratory, the intestine and stomach were opened using a scissor, and their contents 
placed in a glass plate. The worms found were stained with a carmine solution and dehydrated with 
multilevel alcohol and the worm-resistant preparation was identified by observing the head to the 
tail using a stereomicroscope (Olympus CX22). 
Data Analysis 
The data obtained on parasite species, prevalence and intensity were analyzed descriptively. The 
prevalence (incidence) was calculated using the formula according to Bush et al. (1997): Prevalence = 	 ∑Fish	infected∑Fish	examined 	x	100 
and the intensity calculated using the formula according to Caspers (1962): 
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Intensity = 	∑Parasite	Found∑Fish	infected  
 
While the respective levels were calculated based on William and William (1996) as presented in Tables 1 
and Table 2. 
 
Table 1. Category of incidence of endo-parasitic worms (Williams and Williams, 1996) 
Infection Category Range of Values (%) 
Almost never <0.01 
Very rarely <0.1–0.01 
Rarely <1–0.1 
Occasionally 1–9 
Often 10–29 
Commonly 30–49 
Frequently 50–60 
Usually 70–89 
Almost always 90–98 
Always 99–100 
 
 
Table 2. Intensity parasite category (Williams and Williams, 1996) 
Intensity (ind/sample) Information 
<1 Very low 
1–5 Low 
6–55 Medium 
56–100 Severe 
>100 Very severe 
>1,000 Super infection 
 
 
 
RESULTS  
 
The results indicated all fish samples were infected by five families of endoparasitic worms 
belonging to seven genera including Echinorhynchus sp., Acanthocephalus sp., Pomphorhynchus sp., 
Leptorhynchoides sp., Rhadinorhynchus sp., Neoechinorhynchus sp., and Apororhynchus sp. as shown in 
Figures 1 to 7. Moreover, Echinorhynchus was found to be predominant with 168 individuals followed 
by Rhadinorhynchus and Acanthocephalus with 9 and 8 individuals, respectively as shown in Table 3. 
Highest intensity was also recorded for Echinorhynchus at an average of 8.4 individual/fish sample, 
and the lowest observed in Leptorhynchoides and Apororhynchus as shown in Table 4. All species of the 
worms were found in the intestine with only two, Echinorhynchus sp. and Rhadinorhynchus sp., infested 
the stomach, and no infection was found in the kidney. 
The study also showed Echinorhynchus sp. has the highest incidence rate with 100% in the 
intestine and 10% in the stomach followed by Rhadinorhynchus sp. with 25% and 5%, respectively. 
Based on intensity, Rhadinorhynchus sp., Acanthocephalus sp., Leptorhynchoides sp., Neoechinorhynchus sp., 
Pomphorhynchus sp., and Apororhynchus sp. were categorized at low-level while Echinorhynchus sp. was 
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in the medium category. Moreover, with respect to infection, Echinorhynchus sp. was always found in 
the intestine, but often found in the stomach. 
 
 
 
Table 3. Identification of endoparasitic worms found in the skipjack tuna 
Class Order Family Genus Total individual 
Palaecanthocephala Echinorhynchida Echinorhynchidae Echinorhynchus  168 
  Acanthocephalus  8 
 Pomphorhynchidae Pomphorhynchus  3 
  Rhadinorhynchidae Leptorhynchoides  5 
   Rhadinorhynchus  9 
Eocanthocephala Neoechinorhynchida Neoechinorhynchidae Neoechinorynchus  7 
Archiacanthocephala Apororhynchida Apororhynchidae Apororhynchus  2 
 
 
   
Figure 1. Echinorhynchus sp. (a. Anterior, b. Female Posterior, c. Male Posterior, P: Proboscis) 
40x (c) and 100x magnification (a, b) 
 
 
    
Figure 2. Rhadinorhynchus sp. (a. Anterior, b. Female Posterior, c. Male Posterior, P: Proboscis, 
CG: Cement Gland, T: Thorn) 40x (b) and 100x magnification (a, c) 
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Figure 3. Acanthocephalus sp. (a. Anterior, b. Female Posterior, c. Male Posterior, P: Proboscis) 
40x magnification 
 
 
   
Figure 4. Pomphorhynchus sp. (a. Anterior, b. Female Posterior, c. Male Posterior, P: Proboscis, 
FN: False Neck) 40x (c) and 100x magnification (a, b) 
 
 
  . 
Figure 5. Leptorhynchoides sp. (a. Anterior, b. Female Posterior, c. Male Posterior, P: Proboscis, 
CG: Cement Gland) 40x magnification 
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Figure 6. Neoechinorhynchus sp. (a. Anterior, b. Female Posterior, c. Male Posterior, P: Proboscis) 40x (b) and 
100x magnification (a, c) 
 
 
    
Figure 7. Apororhynchus sp. (a. Anterior, b. Posterior, c. A whole of the body, H: Head) 100x magnification 
(a, b) 
     
 
 
 
Table 4. Intensity and prevalence of endoparasitic worms 
Total of 
Fish 
Examined 
Total of Fish 
Infected Parasite found 
Incidence (%) Intensity (ind. 
of worm/ fish 
sample Intestine Stomach Kidney 
20 20  Echinorhynchus sp. 100 10 0 8.4 
5 Acanthocephalus sp. 25 0 0 1.6 
2 Pomphorhynchus sp. 10 0 0 1.5 
5 Leptorhynchoides sp. 25 0 0 1 
6 Rhadinorhynchus sp. 25 5 0 1.5 
5 Neoechinorynchus sp. 25 0 0 1.4 
 2 Apororhynchus sp. 10 0 0 1 
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DISCUSSION 
 
A total of seven species of parasitic worms were found during the analysis and they include 
Echinorhynchus sp., Rhadinorhynchus sp., Acanthocephalus sp., Leptorhynchoides sp., Neoechinorhynchus sp., 
Pomphorhynchus sp., and Apororhynchus sp. belonging to Acanthocephalans which is characterized by 
‘thorny' or ‘spiny headed'. The Echinorhynchus sp. infected all the fish samples as found sticking on 
the inside wall of 20 intestines and the outer wall of 3 stomachs. The Rhadinorhynchus sp., 
Acanthocephalus sp., Leptorhynchoides sp., and Neoechinorhynchus sp., were found to have infected the 
intestines of five fishes and the Rhadinorhynchus sp. was also found in the stomach of one fish. 
Furthermore, Pomphorhynchus sp. and Apororhynchus sp. were discovered to have infected the intestine 
of two fish samples. 
The presence of these Acanthocephalans in the gastrointestinal of fishes may be due to the 
intermediary hosts such as arthropods eaten by them. Skipjack tuna is carnivorous feeding on small 
fishes, shrimp, or marine arthropods (Azwir et al., 2004). However, in general, the intensity of the 
worms is discovered to be low and safe for human if the fish is cooked properly. 
It was also observed that the proboscis of Echinorhynchus sp. was attached to the inner wall of 
the intestine and outer wall of the stomach of the fish sample. This worm is characterized by a short 
cylindrical proboscis shape, and short neck (Arai, 1989). Contrastingly, the Acanthocephalus sp. has a 
long neck and swollen proboscis while Pomphorhynchus sp. has a very long proboscis and neck (> 1 
mm) which is also known as pseudo neck (Arai, 1989). It attached to the inside of the intestinal wall. 
Apororhynchus sp. has an incidence rate of 10% classified under the frequently found category and 
it has a finer, bigger, and fuller head compared to other worms found in this study. 
Rhadinorhynchus sp. has a small body, curved backward, rotating forward in two planes 
separated by a thornless zone but with a wider upper part and equipped with spines. Its proboscis is 
much longer and connected to the head near its center (Amin and Heckman, 2017; Amin et al., 2019). 
This worm is somewhat similar to Leptrhynchoides sp but according to Arai (1989), it has thorny stems 
and two cement glands, while the Leptrhynchoides sp. has a thornless stem with eight cement glands. 
Moreover, Neoechinorhynchus sp. has a small proboscis, rounded shape (Briones et al., 2015), short 
body with three circles, each having six hooks (Arai, 1989). The infection level of Rhadinorhynchus 
sp., Leptrhynchoides sp., and Neoechinorhynchus sp., are categorized as “often found” in skipjack. 
It was also discovered that Acanthocephala infection caused a severe effect on the host fish. 
Jithendran and Kannappan (2010) stated that fish heavily infected by Acanthocephalans may have 
their stomach perforated causing considerable severe damage and local inflammatory reaction. In 
the last decades, the attention of ecologists and environmental toxicology to this parasite has been 
increasing significantly due to its ability to accumulate heavy metals in higher concentrations. These 
are further transmitted into the definitive host like skipjack causing harm to human that consumed 
the infected fish (Sures et al., 1999). However, due to its ability to absorb heavy metals, 
acanthocephalans are used as bioindicators for heavy metal pollution in waters (Hassanie et al. 2019); 
Sures et al., 2017). 
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CONCLUSIONS 
 
The skipjack tuna from Sibolga waters were found to be infested by seven species of 
Acanthocephala worms including Echinorhynchus sp., Rhadinorhynchus sp., Acanthocephalus sp., 
Leptorhynchoides sp., Neoechinorhynchus sp., Pomphorhynchus sp., and Apororhynchus sp. The Echinorhynchus 
sp. and Rhadinorhynchus sp. were found to affect both the intestine and stomach of the fish samples 
and the Echinorhynchus sp. had a higher intensity and always found in the intestine but seldom in the 
stomach. 
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